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Description 

[0001] Improving the softness of tissues is a continuing objective in tissue manufacture. In general, prior efforts have 
been directed at reducing the inter-fiber bonding within the tissue structure or coating the tissue surface with chemicals 

5 which improve the surface feel. Softness, however, is a perceived property of tissues comprising many factors including 
bulk, softness and surface smoothness. To date, efforts have tended to focus on one or the other. US-A-4,447,294 
discloses a process for making soft, absorbent tissue paper webs. In the first step, according to US-A-4,447,294, a 
furnish of papermaking fibers and a wet strength resin is provided; a wet fibrous web is made from that furnish and the 
wet web is dried. In the next step, according to US-A-4,447,294, the wet strength resin in the web is at least partially 

10 cured. Finally, a nitrogenous cationic debonding agent is incorporated into the dried web according to US-A-4,447,294. 
[0002] US-A-3 755,220 provides cellulosic sheet materials having an improved ratio of wet tensile strength to dry 
tensile strength which comprise cellulosic fibers; at least one debonder selected from the group consisting of anionic 
and cationic surface active agents; and a cationic thermosetting resin such as those normally employed to increase 
the wet strength of paper. 

15 [0003] In EP-A-0,347,1 53 a process for making soft tissue paper is disclosed which includes the steps of wet-laying 
cellulosic fibers to form a web, applying to the wet web, at a fiber consistency level of from about 10% to about 80%, 
a polysiioxane material, and then drying and creping the web to form the finished tissue paper. The process according 
to EP-A-0,347,1 53 may further include the steps of applying an effective amount of a surfactant material to enhance 
softness and/or wettability control; and/or an effective amount of a binder material, such as a starch, for linting control, 

20 and/or to contribute tensile strength to the tissue paper. 

[0004] WO-A-94/05857 describes a process for making soft tissue paper which includes providing a dry tissue web 
and then applying a sufficient amount of a chemical papermaking additive from a thin film to the dry web. The chemical 
papermaking additives according to WO-A-94/05857 are added to the surface of the tissue paper to enhance properties 
of the tissue such as strength, softener, absorbency and/or aesthetics. 

25 [0005] Finally US-A-41 5 8594 discloses a method for forming a strong, soft, fibrous sheet material having substantial 
stretch in all directions in its own plane, by forming a web of cellulosic fibers having a basis weight of from about 9.5-1 04 
g/m* (5 to about 55 pounds per ream of 2,880 square feet), adhering one surface of the web to a creping surface in a 
fine pattern arrangement by a bonding material adhered to one surface of the web and to the creping surface in the 
fine pattern arrangement, and creping the web from the creping surface to form the sheet material. 

30 [0006] Hence, there Is a need for a method which improved both bulk softness and surface softness. 

Summary of the Invention 

[0007] It has now been discovered that softness of tissues can be improved by the combined addition of one or more 
35 softner/debonders (hereinafter defined) to the tissue making furnish, followed by a second addition of one or more 
softner/debonders to the surface of the dried tissue. The initial introduction of the softener/debonder to the furnish 
provides more of a bulk softness to the tissue, while the subsequent topical application imparts a more smooth or slick 
surface feel. The combination results in a very soft-feeling tissue product. 
[0008] More specifically, the invention resides in a method for making soft tissue comprising: 

40 

(a) forming an aqueous suspension of papermaking fibers having from 0.01 to 6 weight percent, based on dry 
fiber, of a quaternary ammonium compound having the following structure: 

45 



55 



2 
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N-CH 2 



N-CH 2 

CH 2 — CH 2 -NH-C—R 
O 



wherein 

X= chloride, methyl sulfate or other compatible counterion; and 
- R = aliphatic, saturated or unsaturated C 8 -C 22 . 

(b) forming a tissue web by depositing the aqueous suspension of papermaking fibers onto a forming fabric; 

(c) dewatering and drying the tissue web; and 

(d) topically applying to the dry tissue web from 0.01 to 10 weight percent, based on dry fiber, of one or more 
softener/debonders selected from the group consisting of quaternary ammonium compounds, quaternlzed protein 
compounds, phospholipids, silicone quaternaries, organoreactive polysiloxanes and silicone glycols. The softener/ 
debonder which is topically applied to the dry web can be the same softener/debonder added to the furnish prior 
to forming the tissue web, or it can be different. 

[0009] As used herein, "softener/debonder" is a chemical compound selected from the group consisting of quaternary 
ammonium compounds, quaternized protein compounds, phospholipids, silicone quaternaries, quaternized, hydro- 
lyzed wheat protein/dimethicone phosphocopolyol copolymer, organoreactive polysiloxanes, and silicone glycols. 
[0010] Suitable quaternary ammonium compounds have the following structures: 



-N-R 
R 



wherein 



X = chloride, methyl sulfate, or other compatible counterion; and 
R = aliphatic, saturated or unsaturated C 8 - C^; 



and 



CH 3 
R-N-R. 
R 



3 
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wherein 



10 



15 



20 



X = chloride, methyl sulfate, or other compatible counterion; 
R a aliphatic, saturated or unsaturated C 8 - C^; and 
R 1S * benzyl or epoxy group; 



and 



R - C 



CH 3 
y N CH 2 

\ CH 2 

CH 2 -CH 2 -NH-C-R 



wherein 



X - chloride, methyl sulfate, or other compatible counterion; and 
25 R a aliphatic, saturated or unsaturated C 8 -C 22 ; 



and 



30 



35 



0 
it 



R-C-NH-CH 2 -CH 2 CH 3 

" A 

R-C-NH-CH 2 -CH- R, 
0 



40 wherein 



45 



X - methyl sulfate, chloride, or other compatible counterion; 
R = aliphatic, normal, saturated or unsaturated, C 8 - C 22 ; and 
R 1 = 2-hydroxyethyl or 2-hydroxypropyl; 



and 



50 



R* -N-R*. 



n l 
R 



55 



wherein 



R . aliphatic, normal or branched, saturated or unsaturated, Cg - C^; 



4 
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X = chloride, methyl sulfate, ethyl sulfate, or other compatible counterion; 
R # b 2-hydroxyethyl or polyethoxyethanol; and 
n m 1 to 50; 



and 



w 



15 



CH, 



0 
// 



R-C-0-CH 2 -CH 2 -N-CH 2 -CH 2 -0-C-R 
CH r 0H 



25 



30 



wherein 



R = C 8 - C22; and 

X - methyl sulfate, chloride, or other compatible counterion; 



and 



R 

CH3-N-R 
R 



40 



45 



wherein 



35 R = aliphatic alkyl, normal or branched, saturated or unsaturated, C 8 - C 22 ; and 

X = chloride, methyl sulfate or other compatible counterion. 



and 



CHj-N-R 
CH, 



wherein 



so R = aliphatic, saturated or unsaturated, C 8 - C^; or allyl-; or R*-0-CH 2 -CH 2 «CH 2 , where R = normal or branched, 

C 4 - C 18 ; and 

X - chloride, sulfate or any other compatible counterion. 
[001 1] Suitable quaternized protein compounds include the following structures: 



55 
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0 CH, OH 

II \ * 

R,.C-NH-(CH 2 )-N-CH 2 -CH-CH 2 -R 2 

CH, 



wherein 



R. - fatty acid radical, saturated or unsaturated, C 12 - C^; 



t tatw acia raaicai, saiuiawu wi uti»aim«»— i — iz . , . . ■ 

R 2 = hydrolyzed soy protein, hydrolyzed silk protein, collagen, keratin moiety or hydrolyzed wheat protein, and 
X = chloride, lactate or other compatible counterion; 



and 



R^N-CH.-CH-CH.-Rj 
CH 3 OH 



wherein 



= fatty acid radical, saturated or unsaturated, C 12 - C^; 
R 2 = hydrolyzed collagen or keratin moiety; and 
X = chloride, lactate or other compatible counterion. 

[0012] Suitable phospholipids include, without limitation, those having the following structures: 



0 
n 



R-N-CH 2 -CH-CH 2 -0j P-(B) V + xA + aH 

L OH 



wherein 



x = 1 to 3; 
x + y-3; 
a m 0 to 2; 
B = OorOM; 
A c an anion; 

R, VSRS the same or different, are alky., substituted alkyl, alkyl aryl or alkenyl groups of up to 16 carbon 
atoms and the total carbon atoms of R + R, + R 2 « 1 0 to 24; 



and 
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R T -N-CH,-CH-CH,-0 



\ 

OH 




+ xA + aH 



to wherein 



15 



20 



x * 1 to 3; 
x + y = 3; 
a = 0to2; 
B = 0-orOM; 
A = an anion; 
M = acation; 

r 5) r 6 may be the same or different, are alkyl, hydroxyalkyl, carboxyaikyl of up to C 6 , or polyoxyaikylene of up to 
Cio; or R 5 , R 6 and the nitrogen they are attached to may represent an N-heterocycle; and 
R 7 = an amidoamine moiety of the formula: 



25 



0 R, 
ii i 
R 4 -C-N- 



wherein 



30 



n = 2 to 6; 

R 3 = hydrogen or alkyl, hydroxyalkyl or alkenyl of up to 6 carbons; or cycioalkyl of up to 6 carbon atoms, or 
polyoxyaikylene of up to 10 carbon atoms; and 

R 4 = alkyl, alkenyl, alkoxy or hydroxyalkyl, C 5 -C 21 , or aryl or alkaryl of up to C 20 ; 



35 



and 



40 



■N-CH,-CH-CH, 
R2 OH 



0 
II 

0-P-O-CH, 
OH 



■CH-CH,-N-R 
OH R, 



++ 



2A 



45 wherein 



so 



A = an anion; 
M = acation; 

R, & R 2 can be the same or different, are alkyl, substituted alkyl, alkyl aryl or altkenyl groups of up to 1 6 carbon 
atoms, and the total carbon atoms of R + R, + R 2 = 1 0 to 24; and 
R' is an amidoamine moiety of the structure: 



55 



0 R, 
ii l 
-C-N- 



(CH 2 ) n - 



wherein 
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n b 2 to 6; 

R 3 « hydrogen or alkyl, hydroxyalkyl or alkenyl of up to 6 carbons; or cycloalkyl of up to 6 carbon atoms, or 
polyoxyalkylene of up to 10 carbon atoms; and 
R 8 has the following structure: 



w 



15 



CH, 



CH, 
i 5 



CH,-SV-0-(Si-0) p -(S^0) q -Si-CH3 
CH, CH, (CH 2 )„ CH, 



wherein 



20 



25 



n = 3 or greater; 
p« 1 to 1000; 
q = 1 to 25. 

[0013] Suitable silicone quaternaries include the following structure: 



30 



CH3 CH3 CH 3 CH, 
R.N.Z-(S1-0) n -S1-Z-N-R 
CH, CH3 CH 3 CH 3 



ZX* 



wherein 



35 



40 



R = alkyl group, C 12 -C 18 ; 
Z « -CH 2 -CH 2 -CH 2 -0-(CH 2 ) 3 -; 

X « alkoxy, chloride or other compatible counterion; and 
n « 1 to 50. 

[0014] Suitable organoreactive polysiioxanes include the following structures: 



45 



50 



CH, CH, CH, CH, 
CH,-S^O-(^-0) x -(Si-0) y -Si-CH, 



CHj CH, 



CHCH. 
\ 3 
CH, 



and 



55 
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CH 3 CH 3 CH 3 
R-(CH 2 ) n -Si-0-(Si.O) x -Si-(CH 2 ) r 



CH 3 CH 3 CH 3 



and 

w 

15 



30 



45 



50 



55 



CH 3 CH 3 CH 3 
R.(CH 2 ) n -Si-O-(Si-0) x -Si.CH 3 
CH 3 CH 3 CH 3 



wherein 



20 R = amine, carboxy, hydroxy, or epoxy; 

n « 3 or greater; 
x = 1 to 1000; and 
y = 1 to 25. 

25 [001 5] Suitable silicone glycols include the following structure: 



CH 3 ^3 ^3 CH 3 
CH 3 -SHO-(Si-0)x-(Si-0)y«fi-CH3 ^ 

CH 3 CH3 R-0-(CH2-CH2-0)m-( CH - CH 2)n 



wherein 



B = alkylen group, CyC 6 ; 
40 R, . acetate or hydroxy group; 

x = 1 to 1000; 
y = 1 to 50; 
m = 1 to 30; and 
n = 1 to 30. 



[0016] When a combination of softener/debonder is desired, the combination can be added to the th,ck st°^simul- 
raneously or separately. The combinations can contain one or more compounds from the above groups and added to 
the slurry, either in a premixed form or individually metered. . often er/ 
[0017] The final tissue sheet comprises from about 0.01 to about 6 percent (by weigh of the fiber) of the softener 
debondersaddedto the wet end ofthe tissue making process, individually or in combination. More preferably the fmai 
fesue sheet comprises from about 0.1 to about 3 percent of the softener/debonder added at the wet end, based on 

S01T So^ne^onders used for the topica. treatment can be delivered in an aqueous solution or bedimed 
nasuUlesolventsuchaspmpyienegiyco^^ 

or otherorganlc solvents. They canbe applied to thesurface of the basesheet .nd,vidualhy o ^ 

It is preferred that the composition for topica. treatment comprises from about 1 to about 100 ^ per«n of 

softener/debonder (Individually or in combination), more preferably from about 35 to about 

preferred that the softener/debonder be topically added to the tissue sheet at an add-on rat.o of from about 0.01 to 



9 
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about 10 weight percent of the fiber, and more preferably from about 0.1 to about 2 weight percent of the fiber. 
[0019] Suitable methods for the topical treatment include, but are not limited to spraying, rotogravure printing, trailing 
blade coating, flexographic printing, and the like. 

5 Examples 

Example 1 

[0020] A 2-ply, wet-pressed, creped tissue was made using a layered headbox. The first stock layer (the layer which 
w ultimately contacts the Yankee dryer surface) contained eucalyptus hardwood fiber and provided 60 dry weight percent 
of the tissue sheet. The remaining 40 percent of the tissue sheet was provided via a second stock layer consisting of 
northern softwood kraft pulp. The total basis weight of the sheet was 13,6 g/rr* (7.3 pounds per 2880 square feet) of 
air dried tissue. Two strength agents were added to the fiber stock layers prior to the headbox; Parez 631 NC (a gly- 
oxalated poly acryl amide from Cytec Industries, Inc.) was metered Into the softwood thick stock at 0.08 to 0.1 percent 
is of the total fiber weight. Another strength agent, Kymene 557 LX (commercially available from Hercules, Inc.) was 
metered into both the hardwood and the softwood thick stock at 0.05 and 0.1 percent of the total fiber weight, respec- 
tive fy. 

[0021] A quaternary ammonium compound softener/debonder (methyM -oleyl amidoethyl-2-oleyl imidazolinium me- 
thyl sulfate identified as Varisoft 3690 available from Witco Corporation, 90 percent active matter) was added to the 
2b hardwood thick stock at 0. 1 7 percent of the total fiber weight! 

[0022] After drying and creping, the tissue sheet was plied together with a like sheet to form a two-ply tissue. The 
hardwood layer of both plies was rotogravure-printed with a 40 percent emulsion of an organo reactive polysiloxane 
(FTS-226 made by OSi Specialties, Inc.) at an add-on amount of 1 percent per ply based on the weight of fiber. The 
resulting tissue product had increased bulk with improved surface smoothness. 

. 25 

Example 2 

[0023] A 2-ply layered tissue was made as described in Example 1 , except instead of rotogravure-printing both piies 
with an organoreactive polysiloxane, both plies were instead coated with a silicone phospholipid (Mona Industries, Inc., 
30 Item Code #541 46, Lot 2426, 25-30% active) having the following structure: 



35 



R, 0 

-N-CH,-CH-CH 7 -0^-0-CH r CH-CH 2 -N-R 
t 2 i 2 i 2 \ * \ 
R, OH OH OH R, 



2_ 



2A 



40 wherein 

A = chloride ion; 
M = sodium ion; 
R = R = -CH3 

45 Rcan be alkyl, substituted alkyl, alkyl aryl or altkenyl groups of up to 1 6 carbon atoms, and the total carbon atoms 

of R + R 1 + R 2 »10to24;and 
R' is an amidoamine moiety of the structure: 



50 



0 R, 
tt l 3 

-C-N-(CH 2 ) n - 



55 



wherein 



n = 3; 

R 3 = hydrogen; and 



10 



R 8 has the foltawlng structure: 
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CH, 



CH, CH, <jH, 
CH,-S1-0-(!|1-0) p -(S1-0) q -pCH, 



CH, CH, 



CH t 



O =0 



wherein 

n =3; 
p = 90; 
q-1. 

[0024] A trailing blade coater was used to apply the silicone phospholipid. The blade angle was set at 30° and blade 
pressures were varied between 20 and 40 psi to deliver different levels of addition. The resulting tissue products had 
Increased bulk and smooth surface feel. 

Example 3 

[0025] A 2-ply tissue was made as described in Example 2, except both plies were coated^ with a quaternary ammo- 
nium compound (olealkonium chloride, Mackernium KP made by Mclntyre Group, LTD., 50% active) hav.ng the fol- 
lowing structure: 



jcH 3 - 



(CH 2 ) 7 -CH=CH-(CH 2 ) 



7 -CH 2 -N-CH, CI 
' CH, J 



[0026] The resulting tissue products had increased bulk and smooth surface feel. 



Example 4 



r00271 A 2-ply layered tissue was made as described in Example 2. except both plies were coated with a silicone 
^ternary compound (Abilquat 3272 made by Goldschmidt Chemical Corporation, 50"/. active) having the followmg 



structure: 



CH, CH 3 CH 3 CH 3 
R-N-Z-{Si-0) n 'S1-Z.p 
CH 3 CH 3 CH 3 CH 3 



2CH 3 COO' 



wherein 

R = alky I group, C 12 -C 18 ; 

2 = -CH 2 -CH r CH 2 -0-(CH 2 )3-; and 

n = 1 to 50. 

[0028] The resulting tissue products had increased bulk and smooth surface 
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Example 5 

[0029] A 2-ply layered basesheet was made as described in Example 2, except both plies were printed with an 
aqueous composition comprising 50% of organopoiydimethylsiloxane (FTS-226) and 50% quaternary ammonium com- 
pound (Mackernium KP). The resulting tissue products had increased bulk and smooth surface feel. 

Example 6 

[0030] A 2-ply layered basesheet was made as described in Example 1, except both plies were coated with an 
aqueous composition comprising 40% quaternary ammonium compound (Mackernium NLE made by Mclntyre Group, 
LTD.), 40% organopoiydimethylsiloxane (FTS-226) and 20% water. Mackernium NLE is an alkylamidopropyl epoxy- 
propyl diammonium chloride, 100 percent active. 

[0031] The resulting tissue products had increased bulk and smooth surface feel. 
Example 7 

[0032] A two-ply layered basesheet was made as described in Example 2, except both plies were coated with an 
aqueous composition comprising 25% quaternary ammonium compound (Mackernium KP), 25% organopolysiloxane 
(FTS-226) and 50% propylene glycol. The resulting tissue products had increased bulk and smooth surface feel. 

Example 8 

[0033] A one-ply, uncreped, through-air-dried tissue was made using a layered headbox. The two outer layers con- 
tained bleached eucalyptus hardwood kraft pulp processed through a Maule shaft dispenser with a power input of 80 
kilowatts at a consistency of about 34 percent and at a temperature of 84,4°C (184°F). The two outer layers made up 
70 percent of the tissue sheet by weight of fiber. The middle layer constituted the remaining 30 percent of the tissue 
web and consisted of bleached northern softwood kraft pulp. The total basis weight of the sheet was 33.9 grams per 
square meter of air-dried tissue. The inner layer was refined to obtain sufficient dry strength in the final product. A wet 
strength agent (Parez 631 NC) was metered into the inner layer at a rate of 5 kilograms per tonne or 0.5 percent of the 
weight of fiber. A softener/debonder (quaternary imidazolintum, fatty acid alkoxylate and polyether with 200 - 800 mo- 
lecular weight, identified as DPSC 5299-8 from Witco Corporation) was added to the two outer layers at a rate of 5.25 
kilograms per tonne (0.525 percent) of the total fiber weight. The thick stock of all layers was diluted to approximately 
0.12 percent consistency prior to forming, dewatering and drying the tissue web. 

[0034] After drying, the tissue was coated with a silicone diquaternary compound (Abilquat 3272) similar to Example 
4. The resulting tissue product had a smoother surface feel compared to the tissue without coating. 



Claims 

1. A method for making a soft tissue comprising: 

(a) forming an aqueous suspension of papermaking fibers having from 0.01 to 6 weight percent, based on dry 
fiber, of a quaternary ammonium compound having the following structure: 
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CH^CHf-NH-C-R 



wherein 

X= chloride, methyl sulfate or other compatible counterion; and 
R = aliphatic, saturated or unsaturated C 8 -C 22 ; 

(b) forming a tissue web by depositing the aqueous suspension of papermaking fibers onto a forming fabric; 

(c) dewatering and drying the tissue web; and 

(d) topically applying to the dry tissue web from 0.01 to 10 weight percent, based on dry fiber, of one or more 
softener/debonders selected from the group consisting of quaternary ammonium compounds, quatern.zed 
protein compounds, phospholipids, silicone quaternaries, organoreactive polysiloxanes. and silicone glycols. 

The method of Claim 1 wherein the amount of softener/debonder added to the fiber suspension is from 0.1 to 3 
dry weight percent based on the amount of fiber. 

The method of Claim 1 wherein the amount of softener/debonder topically applied to the dried web is from 0.1 to 
10 dry weight percent, based on the amount of fiber. 

The method of Claim 1 wherein at least one of the softner/debonders in step d) is a quaternary ammonium com- 
pound having the following structure: 



CH 3 
CH 3 -fj*-R 

R 



wherein 



X « chloride, methyl sulfate, or other compatible counterion; and 
R = aliphatic, saturated or unsaturated C 8 -C 22 . 

The method of Claim 1 wherein at least one of the softener/debonders in step d) is a quaternary ammonium com- 
pound having the following structure: 
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CH 3 
R— NHRi 



wherein 

X = chloride, methyl sulfate, or other compatible counterion; 
R « aliphatic, saturated or unsaturated C 8 -C 22 ; 
R 1 = benzyl or epoxy group, 

The method of Claim 1 wherein at least one of the softener/de bonders in step d) is a quaternary ammonium 
compound having the following structure: 



R-C-NH-CH 2 -CH 2 



rVC-NH-CHf-C 




wherein 

X = methyl sulfate, chloride, or other compatible counterion; 
R = aliphatic, normal saturated or unsaturated, C 8 -C 22 
R 1 « 2-hydroxyethyl or 2-hydroxypropyl; 

The method of Claim 1 wherein at least one of the softener/debonders in step d) is a quaternary ammonium 
compound having the following structure: 
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CH 3 



wherein 

R = aliphatic, normal or branched, saturated or unsaturated CVC^i 
X = chloride, methyl sulfate, ethyl sulfate, or other compatible counterion; 
FT = 2-hydroxyethyl or polyethoxyethanol; and 
n = 1 to 50. 

The method of Claim 1 wherein at least one of the softener/debonders in step d) is a quaternary ammonium 
compound having the following structure: 



R-H- 



CH 3 



O- CHr- CHa- Ijl-CHg- CH 2 - 
<j!H 2 

CHs-OH 



2-O-l-F 



wherein 

R = C 8 -C 22 ; and 

X « methyl sulfate, chloride, or other compatible counterion. 

The method of Claim 1 wherein at least one of the softener/debonders in step d) is a quaternary ammonium 
compound having the following structure: 



CH 3 

CH 3 -JJ*-R 



CH 3 



wherein 
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R = aliphatic, saturated or unsaturated C 8 -C 22 ; or ally!-; or rT-0-CH 2 -CH 2 -CH 2 . where R' = normal or branched, 
C 4 -C 18 ; and 

X o chloride, sulfate or any other compatible counterion. 

10. The method of Claim 1 wherein at least one of the.softener/debonders in step d) is a quaternary ammonium 
compound having the following structure: 



I 

CH 3 -fj»-R 
R 



wherein 

R = aliphatic alkyl, normal or branched, saturated or unsaturated Cg-C^; and 
X= chloride, methyl sulfate, or other compatible counterion. 

1 1 . The method of Claim 1 wherein at least one of the softener/debonders in step d) is a quaternized protein compound 
having the following structure: 



o CH 3 <j> H 

Rr C- NH-CHjT ^-CH r -CH-CH 2 -R 2 



CH 3 



wherein 

R« = fatty acid radical, saturated or unsaturated, C J2 -C 22 ; 

R 2 « hydrolyzed soy protein, hydrolyzed silk protein, hydrolyzed wheat protein, collagen moiety, or keratin 

moiety; and 

X « chloride, lactate, or other compatible counterion. 

1 2. The method of Claim 1 wherein at least one of the softener/debonders In step d) is a quaternized protein compound 
having the following structure: 
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10 



<?H 3 

CH 3 OH 



wherein 

15 R 1 b fatty acid radical, saturated or unsaturated, C^-C^; 

R 2 = hydrolyzed collagen or keratin moiety; and 
X = chloride, lactate, or other compatible counterion. 

13. The method of claim 1 wherein at least one of the softener/debonders in step is a phospholipid having the following 
20 structure: 



25 



30 



O 

R-rjj-CHg-CH-CHj-O-f- P- (B)y * >A *aM 
R 2 OH 



wherein 



35 



x = 1 to 3; 
x + y = 3; 
a « 0 to 2; 
B = O" or OM 
40 A = an anion 

M = a cation; and 

R, R^ R 2 can be the same or different, are alkyl, substituted alkyl, alkyl aryl or alkenyl groups of up to 16 
carbon atoms and the total carbon atoms of R + a, + R 2 - 10 to 24. 

45 14. The method of Claim 1 wherein at least one of the softener/debonders in step d) is a phospholipid having the 
following structure: 



50 



55 



I 6 ^ 

R 7 -N~CHz- CH-CH2-O 

Re OH 



0 

P-(B)y + xA *aM 
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wherein 



x o1 to 3; 
x + y - 3; 
a » 0 to 2; 
B - O- or OM 
A = an anion; 
M s a cation; 



r R. may be the same or different, are alkyi, hydroxyalkyl, carboxyalkyl of up to C 6 , or polyoxyalkylene of 
upto C 10 ; or R 5 , R 6 and the nitrogen they are attached to may represent an N-heterocycle; and 
R 7 = an amidoamine moiety of the formula; 



Jt 

R4-C-N- 



(CH2)n 



wherein 

R 3 tt » hjdrogen or alkyi, hydroxyalkyl or alkenyl of up to 6 carbons; or cycloalkyl of up to 6 carbon atoms, 
or polyoxyalkylene of up to 10 carbon atoms; and 

R 4 = alkyi, alkenyt, alkoxy or hydroxyalkyl, C 5 -C 21 . or aryl or alkaryl of up to C^. 

15. The method of Claim 1 wherein at least one of the softener/debonders in step d) is a phospholipid having the 
following structure: 



R-fjl-CHs-CH-CHs-O- 
R 2 OH 



L0-CH2-CH-CH2-N-R' 



OM 



OH 



I 

R2 



++ 



2A 



wherein 



A = anion; 

R, Ri T*"L be the same or different, are alkyi, substituted alky!, alkyi aryl or alkenyl groups of up to 16 
carbon atoms, and the total carbon atoms of R + Ri + R 2 « 10 to 24; and 
R' is an amidoamine moiety of the structure: 



it 



Rg-C-N-(CH2)n" 
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wherein 



n o 2 to 6; 

R 3 «. hydrogen or alky!, hydroxalkyl or alkenyl of up to 6 carbons; or cycloalkyl of up to 6 carbon atoms, 
or polyoxyalkylene of up to 10 carbon atoms; and 
R 8 has the following structure: 



w 



15 



20 



CH 3 CH 3 CH 3 CH 3 
CH3-|rO- (|i-0)p- (Si-0) q -|i-CH 3 
CH 3 CH 3 (<jJH 2 ) n CH 3 




=0 



25 



wherein 



n = 3 or greater 
p = 1 to 1000; and 
q - 1 to 25. 

30 16. The method of Claim 1 wherein at least one of the softener/debonders in step d) is a silicone quaternary having 
the following structure: 



35 



40 



CH 3 CH 3 
R-fjl-Z-(SI-O), 



CH 3 CH 3 



1T-S 



i— Z — N — R 



.H 3 CH 3 , H3 L„ 3 



+ + 



2X" 



45 



wherein 

R o alkyl group, C 12 -C 18 ; 

Z = -CH 2 -CH 2 -CH 2 -0-(CH 2 )3-; 

X = alkoxy, chloride or other compatible counterion; and 

n - 1 to 50. 

17. The method of Claim 1 wherein at least one of the softener/debonder in step d) is a silicone having the following 
formula: 



55 
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CH 3 CH 3 
CHr$r-0-(S-0)> 

CH 3 CH 3 



CH 3 CH 3 

"(SI-0)y-S!-CH 3 
j CH 3 <fHs 
R-0.(CH r CH2.0)hr( CH - CH 2)n 



— Ri 



wherein 

R=alkylen, C r C 8 : 

R1=acetate or hydroxyl group; 

x^ltolOOO 

y=1 to 50 

m=1 to 30; and 

n=1 to 30. 

18. The method of Claim 1 wherein at least one of the softeners/debonders in step d) is a quaternized, hydrolyzed 
wheat protein/dimethicone phosphocopolyol copolymer. 

1 9 The method of Claim 1 wherein the softener/debonder added to the dried web is carried by a solvent selected from 
" the group consisting of water, propylene glycol, ethylene glycol, polyethylene glycol, isopropyl alcohol, methanol 
and ethanot. 

PatentansprOche 

1. Verfahren zur Herstellung eines welchen Tissues, umfassend: 

(a) Bilden einer wassrigen Suspension aus Fasern zur Papierherstellung, die zwischen 0,01 iind 6 Gewichts- 
prozent, basierend auf Trockenfasern, einer quartaren Ammoniumverbindung umfassen, mit der folgenden 
Struktur: 



CH 3 
N-CH 2 



R " C *^N-CH 2 



CH 2 -CH 2 -NH-C-R 
O 



wobei 



X - Chlorid, Methylsulfat Oder anderes kompatibles Gegenion; und 
R - aliphatische, gesattigte oder ungesattigte C 8 -C 22 ; 

(b) Bilden einer Tissuebahn durch Ablagern der wassrigen Suspension aus Fasern zur Papierherstellung auf 
einem Formbildungsstoff; 
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(c) Entwassern und Trocknen der Tlssuebahn; und 

(d) ortliches Aufbringen auf der trockenen Tlssuebahn von 0,01 bis 10 Gewichtsprozent, basierend auf den 
Trockenfasern, einer Oder mehrerer Weichmacher/Bindungsloser, ausgewahlt aus der Gruppe bestehend aus 
quartaren Ammoniumverbindungen, quaternisierten Proteinverbindungen, Phospholipiden, Silikon-Quarter- 
naren, organoreakt'rven Polysiloxanen und Silikonglykolen. 

2. Verfahren gemaB Anspruch 1 , wobei die Menge an der Fasersuspension zugefugtem Weichmacher/Bindungsloser 
zwischen 0,01 und 3 Trockengewichtsprozent liegt, basierend auf der Menge an Fasern. 

3. Verfahren gemaB Anspruch 1, wobei die Menge an ortlich auf der getrockneten Bahn aufgebrachtem Weichma- 
cher/Bindungsloser zwischen 0,1 und 10 Trockengewichtsprozent liegt, basierend auf der Menge an Fasern. 

4. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
is Ammoniumverbindung ist, mit der folgenden Struktur: 



10 



20 



25 



CH 3 
CH3-N-R 



30 



wobei 
R « 



Chlorid, Methylsulfat Oder anderes kompatibies Gegenion; und 
aliphatische, gesattigte oder ungesattigte C 8 -C 22 . 



5. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
35 Ammoniumverbindung mit der folgenden Struktur ist: 



45 



CH 3 
R 



wobei 

50 

X o Chlorid, Methylsulfat oder anderes kompatibies Gegenion; 
R = aliphatische, gesattigte oder ungesattigte (VC^,; 
R n = Benzyl- oder Epoxygruppe. 

55 6. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
Ammoniumverbindung mit der folgenden Struktur ist: 
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wobei 

X - Methylsulfat, Chlorid oder anderes kompatibles Gegenion; 
R = aliphatisch, normal gesattigt oder ungesattlgt, Cs-C^; 
R n = 2-Hydroxyethyl oder 2-Hydroxypropyl; 

Verfahren gemaB Anspruch 1 . wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
Ammoniumverbindung mit der folgenden Struktur ist: 

CH 3 

R > ri" , j , - R, n 

R 

wobei 

R = Aliphatisch, normal oder verzweigt, gesattigt oder ungesattigt CVC 22 ; 
X = Chlorid, Methylsulfat, Ethylsulfat oder anderes kompatibles Gegenion; 
R' e 2-Hydroxyethyl Oder Polyethoxyethanol; und 
n = 1 bis 50. 

Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
Ammoniumverbindung mit der folgenden Struktur ist: 



+ 

x: 
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O 9 H 3. 

R-C-C>-CHr-CH^N-CH2-CH 2 -0-C-R 

:h 2 



? 



GH 2 — OH 



wobei 

R = Cg-C^; und 

X - Methylsulfat, Chlorid Oder anderes kompatibles Gegenion. 



9. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
Ammoniumverbindung mit der folgenden Struktur ist: 



CH 3 
CH 3 -«jHR 

CH 3 



wobei 

R = aliphatisch, gesattigtes oder ungesattigtes Ce-C^; Oder Allyl-; Oder R'0-CH 2 -CH 2 -CH 2 , wobei R' = normal 

oder verzweigt, C 4 -C 18 ; und 
X » Chlorid, Sulfat oder irgendein anderes kompatibles Gegenion. 

10. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) eine quartare 
Ammoniumverbindung mit der folgenden Struktur ist: 



i 



wobei 



R - aliphatisches Alkyl, normal oder verzweigt, gesattigt oder ungesattigt Cg-C^; und 
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X m Ch lorid, Methylsulf at oder anderes kompatibles Gegenion. 

11. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser In Schritt d) eine quarter- 
nisierte Proteinverbindung mit der folgenden Struktur ist: 



o 

II 



CH 3 OH 
R-C- NH-Chfe- N— CH2-CH-CH 2 -R2 

~ OH 3 



wobei 

FL = Fettsaureradikal, gesar/igt oder ungesattigt, C^-C^; - 
B 2 = Hydroiisiertes Sojaprotein, hydrolisiertes Seidenprotein, hydrolisiertes Weizen protein, Kollageneinheit 

oder Keratineinheit; und 
X o Chlorid, Laktat oder anderes kompatibles Gegenion. 

12. Verfahren gemaB Anspruch 1 , wobei wenigstens elner der Weichmacher/Bindungsloser in Schritt d) eine quarter- 
nisierte Proteinverbindung mit der folgenden Struktur ist: 



<?H 3 

R r -N-CH r -CH-CH 2 -R 2 
CH 3 OH 



wobei 

R 1 = Fettsaureradikal, gesattigt oder ungesattigt, C 12 - C^; 

R 2 = hydrolisierte Kollagen- oder Keratineinheit; und 

X = Chlorid, Laktat oder anderes kompatibles Gegenion. 

13. Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) ein Phospho- 
lipid mit der folgenden Struktur ist: 
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o 

R-N-CH 2 -(j:H-CH2-C>-]— P- (B) y + xA + aM 
L OH 



wobei 

x = 1 bis 3; 

x + y = 3; 

a = 0bis2; 

B « 0*oder OM; 

A = ein Anion; 

M « ein Kation; und 

R, & R 2 konnen g leich oder verschieden sein, sind Alkyl-, substituierte Alkyl-, Alkylaryl- Oder Alkenylgruppen 
mit bis zu 16 Kohlenstoffatomen und die gesamten Kohlenstoffatome von R + R 1 + R 2 = 10 bis 24. 

1 4. Verf ahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) ein Phospho- 
lipid mit der folgenden Struktur ist: 



R= O 

II 

R 7 _N^CH 2 -CH-CH 2 --0-f- P- (B)y + xA + aM 
Re OH 



wobei 



x = 1 bis 3; 
x + y«3; 
a = Obis 2; 
B«OoderOM; 
A = ein Anion; 
M = ein Kation; 

R 5l R 6 konnen gletch oder verschieden sein, sind Alkyl, Hydroxyalkyi, Carboxyalkyl mit bis zu C 6 oder Poly- 
oxyaikylen mit bis zu C 10 ; oder 

R 5 , R 6 und der Stickstoff, an den sie gebunden sind, konnen einen N-Heterocyclus bilden; und 
R 7 « eine Amidoamineinheit der Formei: 



o 

R4-C-N-(CH 2 ) n - 
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wobei 

r". Wasserstoff oder Alkyl, Hydroxyalkyl oder Alkenyl mit bis zu 6 Kohlenstoffen; oder Cycloalkyl mit bis 

3 zu 6 Kohlenstoffatomen, oder Polyoxyalkylen mit bis zu 10 Kohlenstoffatomen; und 

R 4 = Alkyl, Alkenyl, Alkoxy oder Hydroxyalkyl, C 5 - C 21 , oder Aryl oder Alkaryl mit bis zu C 20 . 

15. Verfahren gemaG Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) ein Phospho- 
lipid mit der folgenden Struktur ist: 



i' 

R-N-CH 2 - CH-CH 2 -0- 
R 2 OH 



1: 



0-CH2-CH— CH 2 -fjJ— Ri 

OM OH R 2 



++ 



2A 



wobei 



A = ein Anion; 

R n^li RiTnen gleich oder verschieden sein. sind Alkyl-, substituierte Alkyl-, Alkylaryl- oder Alkenylgruppen 
mit bis zu 16 Kohlenstoffatomen und die gesamten Kohlenstoffatome von R + R, + R 2 = 10 bis 24; und 
R' ist eine Amidoaminelnhelt mit der Formel: 



o 

II 



^3 

M-(CH 2 ) n - 



wobei 
n = 



WassJrstoff oder Alkyl, Hydroxyalkyl oder Alkenyl mit bis zu 6 Kohlenstoffen; oder Cycloalkyl mit bis 
zu 6 Kohlenstoffatomen oder Polyoxyalkylen mit bis zu 10 Kohlenstoffatomen; und R 8 mit der folgen- 
den Formel: 
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PH 3 9 H 3 



QH 2 

CH 3 -Si-0- (|i-0) p - (Si-0) q -§i-CH 3 
CH 3 CH 3 (CH 2 ) n CH 3 




wobei 

n = 3odergr6Ber 
p = 1 bis 1000; und 
q = 1 bis 25. 

16. Verfahren gemaB Anspruch 1, wobei wenigstens einer der Welchmacher/Bindungsloser in Schritt d) ein Silikon- 
Quarternar mit der folgenden Struktur ist: 



CH 3 CH 3 CH 3 C H 3 
R— N— Z— (Si-O)rr— Si— Z— it- R 



I 



I I 



CH 3 CH 3 CH 3 CH 3 



+ + 



2X 



wobei 

R= Alkylgruppe, C 12 - C 18 ; 

Z = -CH 2 -CH 2 -CH r O-(CH 2 ) 3 -; 

X - AJkoxy, Chlorid oder anderes kompatibles Gegenion; und 

n = 1 bis 50. 



17. Verfahren gemaB Anspruch 1, wobei wenigstens einer der Weichmacher/Bindungsldser in Schritt d) ein Silikon 
Quarternar mit der folgenden Struktur ist: 



CH 3 CH 3 
CH 3 -Sr-0-(Sj-0) : 



j-0)x — (Si 



^H 3 CH 3 
(S«-0)y-Si~CH 3 



CH, 



CH 3 



R-0-(CH2-CH2-0)rfr( CH " CH 2)n — R 1 
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wobei 

R. 
R 



Alkylen, C 1 - C B ; 
in B Acetat- Oder Hydroxylgruppe; 



x«1 bis 1000; 
y « 1 bis 50; 
m o 1 bis 30; und 
n = 1 bis 30. 

18 Verfahren gemaB Anspruch 1 , wobei wenigstens einer der Weichmacher/Bindungsloser in Schritt d) ein quarter- 
nisiertes. hydrolisiertes Weizenprotein / Dimethlcon-Phosphocopoiyoi Copolymer ist. 

19 Verfahren gemaB Anspruch 1, wobei der auf die getrooknete Bahn aufgebrachte ^ e,chm p a ^^ 

durch ein Losungsmittel getragen wird, ausgewahit aus der Gruppe bestehend aus Wasser, Propylenglycol, Ethy- 
lenglycol, Potyethylenglycol, Isopropylalkohol, Methanol und Ethanol. 

Revendlcatlons 

1 . Procede de fabrication d'un papier absorbant mince et doux comprenant : 

(a) la formation d'une suspension aqueuse de fibres papetieres renfermant de 0,01 a 6 % en poids, par rapport 
aux fibres seches, d'un compose ammonium quaternaire ayant la structure suivante : 




CHr-CHr-NH-C-R 

o 



dans laqueile : 



chlorure, methylsulfate ou autre contre-ion compatible ; et 
aliphatique, sature ou insature, en C 8 -C22 ; 



R = 

(b) la formation d'une nappe de papier absorbant mince par de P 6t de la suspension aqueuse de fibres pape^ 
tieres sur une toile de formation ; 

(c) I'essorage et le sechage de la nappe de papier absorbant mtnce ; et 

d application locale a la nappe seche de papier absorbant mince de 0,01 a 1 0 % en po.ds, par rapport aux 
Srlf S» d!n ou plusieurs assouplissants/deiiants choisis dans le groupe consistant en les composes 
^^^mB\i les composes de proteines quaternises, les phospholipides, les composes quater- 
naires de silicone, les polysiloxanes organoreactifs et les silicones glycols. 

Procede selon la revendication 1 , dans lequei la quantite d'assouplissant/deliant ajoutee a la suspension de fibres 
va d'environ 0,1 a 3 % en poids sec par rapport au poids des fibres. 

Procede selon la revendication 1 , dans lequei la quantite d'assoupHssant/deliant appliquee localement a la nappe 
sechee va de 0,1 a 10 % en poids sec, par rapport a la quantite de fibres. 
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Procede selon la revendication 1, dans lequel Tun au moins des assouplissants/de Hants de I'etape (d) est un 
compose ammonium quaternaire ayant la structure sulvante : 



CH 3 
CH 3 -l^R 



dans laquelle : 

X = chlorure, methylsulfate ou autre contre-ion compatible ; et 
R = aliphatique, sature ou insature, en CVC22- 

Procede selon la revendication 1, dans lequel Tun au moins des assouplissants/de Hants de I'etape (d) est un 
compose ammonium quaternaire ayant la structure sulvante : 



CH 3 
R-lj}-Ri 

R 



dans laquelle : 

X = chlorure, methylsulfate ou autre contre-ion compatible ; 
R = aliphatique, sature ou insature, en C 8 -C 22 ; et 
R 1 • groupe benzyle ou 6poxy. 

Procede selon la revendication 1, dans lequel run au moins des assouplissants/de Hants de I'etape (d) est un 
compose ammonium quaternaire ayant la structure sulvante : 
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R-C-NH-CH 2 -CH 2 



R-l^NH^CHf-C 1 




dans laquelle : 

X = chlorure, methylsulfate ou autre contre-ion compatible ; 
R - aliphatique normal, sature ou insature, en Cg-C^ ; et 
R 1 m 2-hydroxyethyle ou 2-hydroxypropyle. 

Procede selon la revendication 1, dans lequel Pun au moins des assoupiissants/deliants de I'etape (d) est un 
compose ammonium quaternaire ayant la structure suivante : 



CH 3 



dans laquelle : 

R «= aliphatique, sature ou insature, en C 8 -C 22 , normal ou ramifie ; 
X = chlorure, methylsulfate, ethylsulfate ou autre contre-ion compatible ; 
R 1 = 2-hydroxyethyie ou polyethoxyethanol ; et 
n = 1a50. 

Procede selon la revendication 1, dans lequel I'un au moins des assoupiissants/deliants de I'etape (d) est un 
compose ammonium quaternaire ayant la structure suivante : 
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CH 3 



I 



R-C-OCH 2 - CHj-rjHCHa- ch 2 -o-c-R 

,CH 2 

CH 2 ~0H 



X 



dans laquelle : 
R= Cg-C^jet 

X = chlorure, methylsulfate ou autre contre-ion compatible. 

9. Precede selon la revendication 1, dans lequel I'un au moins des assouplissants/de Hants de Tetape (d) est un 
compose ammonium quaternaire ayant la structure suivante : 



CH 2 



I 

CHr^R 



CH 5 



dans laquelle : 

R = aliphatique, sature ou insature, en Cg-C^ ; ou allyle ; ou R'-0-CH 2 -CH 2 -CH 2 ou R* = C 4 -C 18 normal ou 
ramifie ; et 

X m chlorure, sulfate ou autre contre-ion compatible. 

10. Procede selon la revendication 1, dans lequel I'un au moins des assouplissants/deliants de I'etape (d) est un 
compose ammonium quaternaire ayant la structure suivante : 



CH 3 -fjl-R 
R 



X 



dans laquelle : 
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R = alkyle aliphatique, sature ou insature, en C 8 -C 22 , normal ou ramifie ; et 
X « chlorure, methylsulfate ou autre contre-ion compatible. 



11. Procede selon la revendication 1, dans lequel Tun au moins des assoupllssants/deliants de I'etape (d) est un 
compose de proteine quaternise ayant la structure suivante : 



0 CH 3 OH 

R-C- NH-CHf 1 J~CH2-CH-CH 2 -R 2 



CH 3 



dans laquelle : 



R,. 
R 2 s 



radical d'acide gras, sature ou insature, en C^-C^ * 

proteine de soja hydrolysee, proteine de sole hydrolysee, proteine de farine hydrolysee, motif collagene, 
ou motif ke ratine ; et 

chlorure, lactate ou autre contre-ion compatible. 



12. Procede selon la revendication 1, dans lequel Tun au moins des assouplissants/de Hants de I'etape (d) est un 
compose de proteine quaternise ayant la structure suivante : 



<?H 3 

Rr-N-CHr-CH^GH^-Rj 
CH 3 OH 



dans laquelle : 

R 1 = radical d'acide gras, sature ou insature\ en C^-C^ ; 

R 2 = collagene hydrolyse ou motif keratine ; et 

X = chlorure, lactate ou autre contre-ion compatible. 

13. Procede selon la revendication 1, dans lequel Tun au moins des assouplissants/deliants de I'etape (d) est un 
phospholipide ayant la structure suivante : 
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0 

II 



I 1 

R-N-CH 2 ~CH-CH^O P- (B)y+ xA + aM 

R 2 OH 



dans laqueile : 

x=1 a3; 
x+y=3; 
a = 0 a 2 ; 
B = O" ou OM ; 
A s= un anion ; 
M « un cation ; et 

R, R^ & R 2 qui peuvent etre identiques ou differents, sont des groupes alkyle, alkyle substitue, alkylaryle ou 
aikenyle ayant jusqu'au 1 6 atomes de carbohe et le nombre total d'atomes de carbone de R + R 1 + R 2 = 1 0 a 24. 

25 14. Precede selon ia revendication 1, dans lequel I'un au moins des assouplissants/deliants de I'etape (d) est un 
phospholipide ayant la structure suivante : 



15 



20 



30 



35 



R 7 -lj!-CH2-CH-CH2-0-r— P- (B)y* x*>aM 
Re OH 



40 



45 



50 



dans laqueile : 

x=1 a3; 
x+y=3; 
a=0a2; 
B « O* ou OM ; 
A = un anion ; 
M = un cation ; et 

R 5 et R 6t qui peuvent etre identiques ou differents, representent alkyle, hydroxyalkyle, carboxyalkyle allant 
jusqu'a C 6 , ou polyoxyalkylene allant jusqu'a C 10 ; ou R 5l R 6 et I'atome d'azote auquel ils sont lies peuvent 
representer un N-heterocycle ; et 
R 7 « motif amidoamine de structure : 
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O 

R4-C- 



=*3 



10 



dans laquelle : 



2a6; 

hydrogene ou alkyle, hydroxyalkyle ou alkenyle ayant jusqu'a 6 atomes de carbone ; ou cycloalkyle 
ayant jusqu'a 6 atomes de carbone, ou polyoxyalkylene ayant jusqu'a 10 atomes de carbone ; et 
alkyle, alkenyle, alkoxy ou hydroxyalkyle en C 5 -C 21 , ou aryle ou alkaryle allant jusqu'a C^. 



15 15. Precede selon la revendication 1, dans lequel Tun au moins des assouplissants/de Hants de I'etape (d) est un 
phospholipide ayant la structure suivante : 
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R-N-CH 2 -CH-CKr-0- 
R 2 OH 



d 

I 



0-CH 2 -CH-CH 2 ~(jJ- R' 

OM • OH • Ra 



2A : 
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dans laquelle 

A = un anion ; 
M ■ un cation ; 

R, R 1 & R 2 qui peuvent etre identiques ou differents sont des groupes alkyle, alkyle substitue, aikylaryle ou 
t alkenyle ayant Jusqu'a 1 6 atomes de carbone, et le nombre total d'atomes de carbone de R + R 1 + R 2 = 1 0 a 
24;et 

R' est un motif amidoamine de structure : 



0 Rs 



Rr .C-ll-(CH 2 )n- 



dans laquelle : 

so n = 2 a 6 ; 

R 3 = hydrogene ou alkyle, hydroxyalkyle ou alkenyle ayant jusqu'a 6 atomes de carbone ; ou cycloalkyle 
ayant jusqu'a 6 atomes de carbone ou polyoxyalkylene ayant jusqu'a 1 0 atomes de carbone ; et 
R a a la structure suivante : 
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PH 3 <?H 3 |H 3 



CH 3 4rO- (|W)p- (SI-P) q -Sh-CH 3 
CH 3 . PH 3 (QH^.chs 

' =0 




dans laquelle : 

n = 3 ou plus ; 
p=1a1000;et 
q o 1 a 25. 

16. Precede selon la revendication 1, dans lequel run au molns des assouplissants/deliants de I'etape (d) est un 
compose quaternaire de silicone ayant la structure suivante : 



CK 3 CH 3 CH 3 CH 3 
R-i-ZHSi'0)rr-.Si-Z-l|l-R 
CH 3 CH 3 CH 3 CH 3 



++ 



2X 



dans laquelle : 

R = groupe alkyle en C 12 -C 18 ; 

Z = -CH 2 -CH 2 -CH 2 -0-(CH 2 )3" i 

X = alkoxy, chlorure ou autre contre-ion compatible ; et 

n = 1 a 50. 

17. ProcSde selon la revendication 1, dans lequel run au mains des assouplissants/deliants de I'etape (d) est un 
silicone ayant la structure suivante : 
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CH 3 



CH r Si-o-(S 



I 

CH 3 



CH 3 



CH; 



0))r-($!-0)y-Si-CH3. 

I CH 3 ^ 

R-O^CHrCH^rfTC^-^n 



CH 3 



— Ri 



dans laquelle : 

R = alkylene en C r C e ; 

R n = groupe acetate ou hydroxyie ; 

x = 1 a 1000; 

y = 1 a 50 ; 

m « 1 a 30 ; et 

n = 1 a 30. 

18 Precede selon la revendication 1, dans lequel Tun au moins des assouplissants/de Hants de I'etape (d) est un 
copolymere de proteine de ble hydrolysee quatemisee/dimethicone phosphocopolyol. 

19. Precede selon la revendication 1 , dans lequel I'assouplissant/deliant ajoute a la nappe sechee est porte par un 
solvant choisi dans le groupe constant en reau. le propylene glycol, ethylene glycol, le polyethylene glycol, 
I'alcool isopropylique, le methanol et I'ethanol. 
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